Effects of immobilization on the isometric contractile properties of embryonic avian skeletal muscle.
Chicken embryos were chronically immobilized by applying a neuromuscular blocking agent, curare, to the chorioallantoic membrane from day 8 through day 16 of incubation to study the effects of a deficit in motor activity on the development of contractile properties of skeletal muscle. Compared with control embryos, spontaneous embryonic motor activity was depressed by 60 to 90% in the curare-treated animals during the treatment period. Growth of the posterior latissimus dorsi muscle, a fast-twitch muscle in the adult, was greatly affected by immobilization. The average blotted mass of the muscles from curare-treated 18- to 19-day embryos was approximately 20% of that from control embryos. The isometric contractile properties of posterior latissimus dorsi muscles isolated from control and curare-treated embryos were compared at 18 to 19 days of incubation. The times to peak tension and to one-half relaxation of the twitch and tetanic responses were significantly greater for the muscles from the immobilized embryos. The peak twitch and tetanic tensions, normalized for muscle cross-sectional area, were significantly less than control values for the muscles from curare-treated embryos. The maximal rate of tetanic tension production was, however, unaffected by immobilization. The results of this study demonstrate that the development of isometric contractile properties of embryonic skeletal muscle is significantly altered by an experimentally induced reduction of spontaneous motor activity. A disruption in the functional development of the sarcoplasmic reticulum following a similar decrease in motor activity, as reported by others, is discussed as a potential mechanism for the altered contractile properties of muscles from the curare-treated embryos.